Adenine pool catabolism in the ischemic, the calcium-depleted ischemic, and the substrate free anoxic isolated rat heart: relationship to contracture development.
Metabolic changes in the myocardial adenine and hypoxanthine pools of isolated rat hearts subjected to global ischemia, hypocalcemic global ischemia, and global substrate-free anoxia were compared. At timed intervals between 0 and 60 min separate aliquots of extracts of the ventricles were used to determine either tissue pH, or the components of the adenine pool and their catabolites by reverse phase high performance liquid chromatography (HPLC). The coronary perfusate draining from anoxically perfused hearts was collected over perchloric acid, neutralised and chromatographed by HPLC. The development of left ventricular resting tension (contracture) was recorded in the three groups of hearts. After 60 min ischemia the major catabolites, (AMP, inosine and hypoxanthine) comprised 70% of the total pool (11, 7 and 4 mumol/g dry wt, respectively). After the same period of anoxia 50% of the total pool, comprising adenosine, inosine, hypoxanthine and uric acid in approximately equal proportions, was recovered from the coronary perfusate. The major products remaining in the tissue were IMP and, to a lesser extent AMP (8 and 5 mumol/g dry wt, respectively). Left ventricular contracture developed at different rates in the three groups of hearts but always correlated closely with the maximum rate of adenine pool catabolism. The loss of components from the tissue and the divergence in pathway from adenosine to IMP production which occurs during anoxic perfusion should possibly be considered when assessing the biochemical events occurring in regionally ischemic heart muscle with significant residual flow.